and teachers' reports of social functioning were obtained 2 years later (T2), whereas teachers' and children's reports of academic achievement were obtained 4 years after T2 (T3). Children's T2 social functioning fully mediated the relation between T1 EC and T3 academic achievement in a structural equation model. Practice or Policy: Findings highlight the importance of considering social and emotional processes when attempting to improve academic achievement and have implications for curriculum developers and professionals working in preschool programs and elementary schools.
It is clear that children's academic achievement plays a central role in their opportunities for continued learning, academic progress, mental and physical health, and future employment (Bureau of Labor Statistics, 2004; Caspi, Elder, & Bem, 1987; Ensminger & Slusarcick, 1992 ; U.S. Department of Education, 2004) . In an effort to understand why some school children fail to achieve at the desired levels, and why many kindergarten teachers note that a high percentage of their students have difficulty following directions, working in a group, or interacting with peers (Rimm-Kaufman, Pianta, & Cox, 2000) , investigators from several disciplines have focused on the role of regulatory abilities=effortful control (EC) in children's academic achievement (Blair & Razza, 2007; McClelland et al., 2007; Valiente, Lemery-Chalfant, & Swanson, 2010 ). An often separate body of literature supports the premise that relationships with peers and the experience of problem behaviors also have implications for learning and achievement (Ladd, Herald, & Kochel, 2006; Welsh, Parke, Widaman, & O'Neil, 2001) . The purpose of the present study was to bring together findings from these literatures in an effort to more fully explain why EC is predictive of academic achievement. We hypothesized that the relation between children's EC and their academic achievement is mediated by their social functioning. We tested this hypothesis in a 6-year prospective study.
EC is a group of temperamentally based skills viewed as the basis of self-regulation. Rothbart and Bates (2006) defined EC as ''the efficiency of executive attention-including the ability to inhibit a dominant response and=or to activate a subdominant response, to plan, and to detect errors' ' (p. 126) . EC develops rapidly in the preschool years and continues to improve in the early school years (Carlson, 2005; Rothbart & Bates, 2006) . EC can be measured in a variety of ways, but adults' reports of children's attentional control (the abilities to effortfully focus and shift attention) and inhibitory control (the capacity to effortfully suppress inappropriate approach responses under instructions or in novel or uncertain situations) are perhaps most often used. EC can also be assessed behaviorally, and these tasks often measure persistence, attentional regulation, or the delay of gratification (Kochanska, Murray, & Harlan, 2000; Spinrad, 412 VALIENTE ET AL. Downloaded by [Institutional Subscription Access] at 11:30 20 August 2011 Eisenberg, & Gaertner, 2007) . High levels of EC are adaptive in many contexts and may be especially useful in a classroom setting where children are required to modulate emotional reactivity and behaviors that would otherwise disrupt classroom activities.
Posner and his colleagues' work on the alerting, orienting, and executive attention networks is useful for clarifying the significance and meaning of EC Rothbart, Sheese, & Posner, 2007) . The alerting network maintains sensitivity toward incoming information, and the orienting network involves aligning attention with incoming messages (e.g., moving one's eyes toward stimuli). The focus of our investigation is on the more advanced executive attention network, which functions to monitor and resolve conflicts with other neural networks. The process of resolving conflicts involves the activation or suppression of other neural networks and is hypothesized to play a central role in regulatory efforts (Cole, Armstrong, & Pemberton, 2010; . Regulatory abilities are particularly important given the contextual demands of early elementary classrooms, in which sitting still, attending to instructional materials, and ignoring distracting stimuli are crucial for performing well.
EC AND ACHIEVEMENT
In a seminal review, Raver (2002) made a compelling case for considering students' emotional development in models of school success, noting that self-regulation may impact academic achievement through a number of mechanisms. Raver and others have argued that students' EC provides academic advantages by helping children to focus on their assignments and avoid moving from task to task without completing required assignments (Duncan et al., 2007; Zimmerman, 1998) . Motivational mechanisms are also likely to support the association between EC and achievement. Students high in EC are likely to be good at initiating, sustaining, and regulating their motivation for goal-directed learning, and there is clear evidence that motivation for learning is positively related to achievement (Meece, Anderman, & Anderman, 2006; Zimmerman, 1998) . Finally, interpersonal mechanisms may mediate the relation between components of EC and achievement. Blair and Diamond (2008) noted that when children have poor self-regulation, school becomes difficult and unpleasant because compliance is challenging, attention control is difficult, and often relationships with teachers are characterized by annoyance and frustration. A large and robust body of literature demonstrates that EC is predictive of high-quality social relationships with both peers and teachers, and these relationships may promote students' academic success (Hamre & Pianta, Rothbart & Bates, 2006; Valiente, Lemery-Chalfant, Swanson, & Reiser, 2008) .
Since the publication of Raver's (2002) report, a number of investigators have demonstrated that EC and related constructs predict many components of achievement. For example, in a series of studies, McClelland and colleagues (McClelland et al., 2007; Ponitz, McClelland, Matthews, & Morrison, 2009 ) demonstrated that observational measures of behavioral regulation are concurrently and prospectively related to scores in mathematics, literacy, and vocabulary. Moreover, attentional regulation has been related to standardized measures of achievement (Duncan et al., 2007 ; National Institute of Child Health and Human Development [NICHD] Early Child Care Research Network, 2003) . A number of investigators also have reported concurrent and prospective relations between adults' reports of EC and children's academic success, both for students in the United States (Blair & Razza, 2007; Valiente, Lemery-Chalfant, & Castro, 2007; and for those in China (Zhou, Main, & Wang, in press) . It is noteworthy that many of the studies conducted in the United States included a significant percentage of minority children (mainly Hispanic children), and the relations between EC and achievement were quite similar for Caucasian and Hispanic children (McClelland et al., 2007; .
These findings provide relatively clear and consistent evidence that some of the central components of EC are related to achievement concurrently and over 1 to 2 years. What is not clear is whether these relations exist over longer periods of time and why these relations exist. A central goal of this article was to test whether the interpersonal mechanisms discussed previously-specifically social competence and externalizing problemsmediate the relations between EC and academic achievement. Statistical support for such mediation would require that EC predict the measures of social functioning and social functioning predict achievement when EC is controlled (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002) . There were good reasons to believe that these requirements would be met.
Indeed, there are a number of reasons to expect EC to contribute to children's social functioning. EC could be expected to impact the way children process information and modulate emotion, which is likely to contribute to social competence and the control of externalizing behavior (Dodge, Coie, & Lynam, 2006) . In fact, the capacity to divert attention from nonconstructive thoughts to more positive perspectives is associated with low levels of anger, anxiety, and depression (Derryberry & Reed, 2002; Rothbart & Bates, 2006; Silk, Steinberg, & Morris, 2003) . Moreover, planning behavior, which is part of EC, is often positively related to high levels of social functioning (Eronen, Nurmi, & Salmela-Aro, 1997) .
Results from many studies support the hypothesis that EC is predictive of social functioning. Inhibitory control has been related to internalized compliance, low selfish=antisocial solutions to hypothesized dilemmas, and low externalizing problems (Kochanska & Knaack, 2003; Kochanska, Murray, & Coy, 1997; Martel et al., 2007) . Similarly, children's effortful attention focusing and shifting have often been negatively related to externalizing problems, concurrently and prospectively, for children in the United States, China, Indonesia, and Europe (Eisenberg, Pidada, & Liew, 2001; Eisenberg et al., 2009; Muris, Meesters, & Blijlevens, 2007; Muris, Meesters, & Rompelberg, 2007; Zhou, Lengua, & Wang, 2009 ). Conversely, a number of investigators have reported positive relations between children's EC and their social competence (Eisenberg, Gershoff, et al., 2001; Rothbart & Bates, 2006; Spinrad et al., 2006; .
SOCIAL FUNCTIONING AND ACHIEVEMENT
As noted previously, children's social competence is hypothesized to predict academic achievement, and Eisenberg, Sadovsky, and Spinrad (2005) hypothesized that social competence might mediate the relations between EC and achievement. Students who are accepted by their peers and who develop and maintain friendships are likely to benefit from being included in classroom activities that provide high-quality opportunities for learning and exposure to educational materials (Wentzel, Baker, & Russell, 2009) . There is also evidence that the number of mutual friends a child has and being accepted by peers are important precursors to achievement (Ladd, Birch, & Buhs, 1999) . Students who are not accepted by their peers are often less motivated to participate in classroom activities and are at risk for withdrawing from learning opportunities (Wentzel et al., 2009) . In a 2-year longitudinal study, Welsh et al. (2001) demonstrated that social competence was positively related to achievement. In one of the few studies to test for the presence of mediation, found that teacher-and parent-reported social competence partially mediated the relations between EC and achievement. These findings are informative, but the data were concurrent, and data from longitudinal studies in which the predictor, mediator, and outcome are all measured at different assessments are needed in order to better test the relevant associations.
The co-occurrence of externalizing problems and low levels of academic achievement has been a research focus for some time (Hinshaw, 1992) . Externalizing behaviors are quite likely to interfere with appropriately engaging in classroom activities, and children prone to aggressive behavior ACADEMIC COMPETENCE may spend less time than less aggressive peers on tasks and may miss learning opportunities while being disciplined for their misbehavior (Arnold, 1997; Coie & Dodge, 1988; Hoglund, 2007) . More aggressive children may also experience academic challenges because they have more difficulty than less aggressive peers forming and maintaining close relationships with their teachers (Jerome, Hamre, & Pianta, 2009) . Despite relatively clear reasons to expect externalizing problems to predict achievement, findings are mixed, with some investigators finding no consistent direct relations between the constructs (Duncan et al., 2008) and others finding that relations are primarily mediated by the teacher-child relationship (Stipek & Miles, 2008) . In contrast, in perhaps the longest longitudinal study to date addressing this issue, children who were consistently high in aggression from age 2 years, 9 months, were more likely than their peers to experience academic challenges when in third grade (NICHD Early Child Care Research Network, 2004) .
Despite theoretical reasons to expect externalizing problems to be a mediator of the relation between EC and academic accomplishment, there are few relevant empirical data. The only direct test of mediation of which we are aware involved a kindergarten sample, and in this study externalizing problems did not predict standardized measures of math or literacy when the indices of EC were in the model (Graziano, Reavis, Keane, & Calkins, 2007) . However, these authors examined concurrent associations in kindergarten and simultaneously considered the student-teacher relationship (which was a significant predictor and might overlap in prediction with externalizing problems). Perhaps, as noted by , the hypothesized mechanisms need more time to evolve in order to impact students' math and literacy skills and, thus, mediational processes might emerge over time. It is also possible that externalizing problems are more disruptive in the later elementary school years, as such behaviors would be more noticeable and atypical than those occurring in kindergarten (NICHD Early Child Care Research Network, 2004) .
THE PRESENT STUDY
During the past decade, the number of investigators reporting relations between EC and academic achievement has grown markedly. It now seems relatively clear that EC is concurrently positively related to academic achievement; there is much less support for prospective relations between these constructs or evidence of the pathways through which EC might influence students' learning and achievement. The first aim of this study was to test whether children's reported and observed EC were prospectively related to their academic achievement across a 6-year time period. Our second aim was to test whether children's social functioning acted as a statistical mediator of the relations between EC and achievement. We expected positive relations between EC and achievement and expected that social functioning would mediate these relations. We used data from a multi-reporter, multi-method longitudinal study to test our predictions. To examine whether the hypothesized model was robust across several key demographic variables, we explored the potential moderating role of children's sex, socioeconomic status (SES), and age. The associations between sex and achievement are complex, with some findings showing that girls outperform boys and others demonstrating the reverse relation or no relation (Frome & Eccles, 1998; Jordan, Kaplan, Oláh, & Locuniak, 2006; Simpkins, Davis-Kean, & Eccles, 2006; . Family SES, and especially income, is also a robust predictor of achievement. Families that earn higher incomes may provide more educational opportunities and materials to their children, and these children are also likely to experience lower levels of the chaos and educational disruptions that are associated with low income (DavisKean, 2005) . Therefore, we included sex and SES as covariates in the equations when we tested the major hypotheses. Because children ranged in age from 4 to 8 at Time 1 (T1), and because age is sometimes positively related to the constructs under consideration, we also included age as a covariate.
METHOD Participants
Families in this study were involved in a 6-year longitudinal study (Eisenberg, Cumberland, Spinrad, Fabes, Shepard, Reiser, et al., 2001) . Parents were recruited to participate at one of four schools or through ads placed in schools, newspapers, and flyers. A key goal of the larger study was to examine relations between parenting, temperament, and problem behaviors in a sample of children experiencing a range of problem behaviors. Therefore, prior to being included in the study, parents completed the Child Behavior Checklist (Achenbach, 1991b) . All children who received a T score above 59 (which is on the borderline of the clinical cutoff) on either the externalizing or internalizing subscale were asked to participate in the study. A matching procedure based on parents' education and occupation, children's age, and race was used to match children whose T scores were below 60 on both internalizing and externalizing to those who scored above 59 on one or both types of problems (not all eligible children were invited to continue with the study). Thus, the sample included children ACADEMIC COMPETENCE with one or both types of problem behaviors (at a borderline level or higher) as well as children with scores below the borderline cutoff for both types of problem behaviors. Using this procedure resulted in a continuum of children's scores on both types of problem behaviors from low to relatively high. A total of 214 children were recruited, and data were collected from children, their parents, and teachers. Based on parent report of problem behaviors and the criterion of a T score of 60 or above as the cutoff for problem behaviors, 79 children were nondisordered, 31 were high in internalizing problems, 47 were high in externalizing problems, and 57 were high in both internalizing and externalizing problems. These children were not higher in externalizing problems than those in another study conducted in the same school district using all families who volunteered (i.e., with no selection process; Zhou, Hofer, Eisenberg, Reiser, Spinrad, Fabes, 2007) .
At T1, 214 children (96 girls and 118 boys) between the ages of 55 and 97 months (M ¼ 73) participated. A total of 193 children (88 girls and 105 boys) participated at Time 2 (T2), which was 2 years after T1, and 159 children (71 girls and 88 boys) participated at Time 3 (T3), which was 4 years after T2 (note that T3 in this study has been labeled T4 in other articles because there was an assessment between T2 and T3 in this study). The majority of families were working and middle class (T1 mean income ¼ $41,000, SD ¼ $25,000; 15% of the families earned less than $15,000 per year). Mean family income was between $40,000 and $60,000 at T2 and T3. At each assessment, approximately 70% of parents had completed some college education. The majority of participants were Caucasian: 77% at T1, 80% at T2, and 78% at T3. Hispanics composed 12% of the sample at T1, 12% at T2, and 11% at T3. At each assessment less than 5% of the sample was Native American, African American, or Asian. Families were paid $25 at T1 and $30 thereafter.
We conducted a series of tests to explore whether there were differences on reported or observed EC, social competence, externalizing problem behaviors, mothers' education, fathers' education, income, sex, or race between those who continued at either T2 or T3 and those who did not complete measures after T1. Children who had data only at T1 (n ¼ 15) were rated by teachers as having lower levels of EC and social competence, and parents reported lower incomes than those with data after T1, ts (193, 192, 192 ) ¼ À2.13, À2.12, and À2.17, respectively, ps < .05. Children who attritted after T1 were also more likely than would be expected by chance to be minorities, v 2 (5) ¼ 19.59, p < .001, N ¼ 213. We also compared those with data at each assessment (N ¼ 155) to those who missed an entire assessment (n ¼ 59) on reported or observed EC, social competence, externalizing problem behaviors, mothers' education, fathers' education, income, sex, and race. Children who missed an assessment persisted less on the puzzle task, had fathers with lower levels of education, and had families that earned lower incomes than those with complete data, ts (210, 204, 192 ) ¼ À2.65, À2.97, and À1.97, ps < .01, .01, and .05, respectively.
Procedure
One parent (usually the mother) and the child came to a university laboratory to complete a series of questionnaires and tasks. At each assessment, during the middle and end of the school years, we mailed questionnaires to children's teachers.
SES. At T1, parents provided an estimate of their combined family income as well as the number of years of education both parents had completed. As shown in Table 1 , income and education were all significantly and moderately interrelated.
EC. At T1, parents and teachers completed the attention shifting (e.g., ''Can easily shift from one activity to another''; 9 items), attention focusing (e.g., ''When drawing or coloring in a book, shows strong concentration''; 9 items for parents and 8 items for teachers), and inhibitory control (e.g., ''Can lower his=her voice when asked to do so''; 13 items) subscales of the Children's Behavior Questionnaire (Rothbart, Ahadi, Hersey, & Fisher, 2001) . Alphas for attention shifting, attention focusing, and inhibitory control subscales were .80, .74, and .84 for parents and .86, .85, and .88 for teachers, respectively. Parents' reports of attention shifting were related to attention focusing and inhibitory control, rs(207, 204) ¼ .37 and .74, ps < .01, respectively; and attention focusing was positively related to inhibitory control, r(204) ¼ .61, p < .01. An identical pattern emerged for teachers' reports of these variables, rs(193, 187, 187) ¼ .61, .76, and .78, respectively, ps < .01. As a result, we averaged these scales within reporter to form parent-and teacher-report scores for EC.
At T1, we also obtained an observed measure of EC during a laboratory visit. Children were seated in front of a puzzle that had a clear Plexiglas back and a cloth-covered front. Children inserted their hands through the cloth (which prevented the children from seeing the puzzle), and observers in a different room could see whether they were cheating by lifting the cloth. The experimenter set the timer for 4 min and told the children that they would receive a prize if they completed the puzzle within the allotted time. They were also told not to look at the puzzle. The experimenter then left the room. We used the amount of time children persisted (e.g., worked ACADEMIC COMPETENCE Social competence. At T2, parents and teachers rated children's social competence on a modified version of Harter's (1982) Perceived Competence Scale for Children (Eisenberg et al., 1995; Eisenberg, Gershoff, et al., 2001) . Socially appropriate behavior (e.g., ''This child is usually well behaved''; a ¼ .76 for parents and .87 for teachers) was the average of four items. Popularity (e.g., ''This child has a lot of friends''; a ¼ .76 for parents and .91 for teachers) was the average of three items. Consistent with prior research (Eisenberg, Gershoff, et al., 2001; , parents' reports of socially appropriate behavior and popularity were substantially correlated, r(184) ¼ .43, p < .001; as were teachers' reports, r(180) ¼ .59, p < .001. Thus, the scales were averaged within reporter to form separate measures of parent-and teacher-reported social competence.
Externalizing problem behaviors. Mothers used the Child Behavior
Checklist and teachers used the Teacher Report Form (Achenbach, 1991a (Achenbach, , 1991b at T2 to rate children's externalizing problem behaviors. Items were coded on a scale of 0 (not true) to 2 (very true) per standard procedures. Alphas for externalizing problems were .89 for mothers (30 items) and .96 for teachers (29 items).
Academic achievement. Children's T3 academic achievement was reported on by teachers and children
. This method of assessment is similar to Pierce, Hamm, and Vandell's (1999) ''mock report card'' for assessing academic competence, and we adapted it to reflect the plus=minus grading system used in many of the local schools. The validity of this index is supported by correlations of .80 and higher between students' self-reported grades and scores on report cards (Graham, Updegraff, Tomascik, & McHale, 1997) .
RESULTS
We computed two t tests at T1 to explore the relations between children's sex and parent-and teacher-reported EC. At T2, because multiple measures were available per reporter (e.g., social competence and externalizing problems), we computed a multivariate analysis of variance to examine these relations, and at T3 we computed t tests for teacher-and then child-reported achievement. At T1, girls were higher on parent-and teacher-rated EC and observed EC than boys, ts (207, 193, 210) ¼ 3.26, 3.35, and 3.20 , respectively, ps < .002. There was a significant multivariate analysis of variance involving T2 teacher-but not T2 parent-reported data, multivariate Fs(2, 177 and 2, 180) ¼ 5.05 and 1.79, p < .007 and ns, respectively. Teachers rated girls higher on social competence and lower on externalizing problems than boys, Fs(1, 178) ¼ 7.57 and 9.28, ps < .01, respectively. Children and teachers reported higher levels of T3 academic achievement for girls than boys, ts(121 and 134) ¼ 2.43 and 4.15, ps < .02 and .001, respectively. In addition, age was positively related only to parent-reported and observed EC, rs(207 and 210) ¼ .16 and .13, respectively, ps < .05. Variables did not exceed the cutoffs for skewness, kurtosis, and outliers identified by West, Finch, and Curran (1995) . There were no multivariate outliers (Cook, 1977) . Table 1 contains descriptive statistics and the zero-order relations between the main study variables. We were interested in assessing whether the variables expected to load on latent constructs were correlated and whether the pattern of correlations supported the hypothesized process of mediation. The across-reporter relations within construct were always significant and moderate in magnitude (e.g., parents' reports of EC were significantly positively related to teachers' reports of EC), suggesting that latent variables could be created in the structural equation modeling context. In support of our predictions regarding mediation, both reported and observed EC were positively related to the measures of social competence, negatively related to externalizing problems, and positively related to the measures of academic achievement. In addition, social competence (positively) and externalizing problems (negatively) were prospectively related to academic achievement. Therefore, the zero-order correlations were consistent with the requirements for mediation.
We used MPlus (Version 5.2; Muthén & Muthén, 1998 and full information maximum likelihood estimation to account for missing data when testing our hypothesis using structural equation modeling. We estimated the within-reporter covariances among the error terms of the indicators (e.g., the error term for parent-reported EC was allowed to correlate with the error term for parent-reported social competence) to reduce bias associated with using the same reporters for latent variables (Kenny & Kashy, 1992; Thomson & Williams, 1984) . To simplify the presentation, we do not present these parameters in Figure 1 .
It is noteworthy that the measures of social competence were consistently negatively related to externalizing problems. Therefore, and because both measures were related to achievement, we created a latent variable that was indicated by the measures of both social competence and externalizing problems. The model displayed in Figure 1 of approximation ¼ .04. Consistent with our hypotheses, EC was positively related to social functioning, and social functioning in turn was positively related to achievement, even when SES, age, and sex were used as covariates (i.e., as predictors of academic achievement).
1 To formally test mediation and to avoid problems associated with the nonnormal distribution of the indirect effect (e.g., the product of the coefficient from the independent variable to the mediator and the coefficient from the mediator to the dependent variable are generally nonnormally distributed), we used a confidence interval method recommended by MacKinnon and colleagues (2002) . Both the upper and lower confidence limits are based on the product of two random variables from tables produced by Meeker, Cornwell, and Aroian (1981) . Mediation is significant when the confidence intervals do not include zero. The confidence intervals based on the unstandardized coefficients shown in Figure 1 were 0.37 and 2.29, supporting the prediction that social functioning mediated the relation between EC and academic achievement.
We did not expect the findings to differ based on the child's sex, but we computed a Box's M as a first step in testing moderation. The Box's M statistic tests whether there are differences in the variance=covariance matrix; if Box's M is significant, one is justified in estimating multiple group models to examine the potential source of moderation (Winer, 1971) . However, the nonsignificant Box's Ms indicated that sex and age did not moderate the pattern of findings, Fs(91, 18, 967 and 91, 13, 975 ) ¼ 1.19 and .830, respectively, ns. In contrast, the Box's M for SES was significant, F(66, 20,290) ¼ 1.64, p < .001. In follow-up analyses using multiple group models in which we compared chi-square based on freeing and releasing the paths displayed in Figure 1 , we did not find evidence of moderation. Therefore, although Box's M was significant for SES (which is not surprising because it is a sensitive test), there was no evidence that the parameter estimates varied for children low versus high in SES.
DISCUSSION
A rapidly growing body of literature indicates that measures of EC are often concurrently related to academic achievement. In contrast, very few studies have explored the longitudinal relations between these variables using research designs that span more than 1 or 2 years (cf. Shoda, Mischel, & Peake, 1990) . In addition, only recently have investigators begun to specify the pathways and mechanisms through which EC influences academic achievement. The primary purpose of the present inquiry was to describe the longitudinal relations among EC, social functioning, and academic achievement. Based on theoretical (Eisenberg et al., 2005; Valiente & Eisenberg, 2008) and empirical (Ponitz et al., 2008 (Ponitz et al., , 2009 Valiente et al., 2007 ) findings, we predicted that EC would be positively related to academic achievement; we further expected quality of social functioning to mediate these relations. The results support our predictions.
Children who were rated by adults as having high levels of EC and who persisted on a mildly frustrating task when in early elementary school (i.e., kindergarten to third grade) achieved academically at relatively high levels when in middle school or high school (i.e., 6 years after T1). Our confidence in the findings is strengthened because the relations were found both within and across reporter when both reported and observed data for EC were used. The pattern of findings suggests that there is a robust relation between EC and academic achievement and supports the notion that attentional and inhibitory control are important contributors to school success (Blair, 2002; Ponitz et al., 2009) . The data presented here complement findings of positive concurrent relations of behavioral regulation, working memory, inhibitory control, and attention with literacy and math skills when children are both in preschool and in the early elementary years (Bronson, Tivnan, & Seppanen, 1995; Howse, Calkins, Anastopoulos, Keane, & Shelton, 2003; NICHD Early Child Care Research Network, 2003) . Our findings also extend the limited number of prospective studies that span more than 1 to 2 years and are consistent with findings that preschoolers' regulatory abilities predict their SAT scores (Shoda et al., 1990) . Blair (2002) has argued that EC, and particularly attentional regulation, is relevant for academic performance because when students' attentional abilities are limited and focused on several tasks, students often experience difficulties integrating new material. The work of Posner and colleagues Rothbart et al., 2007) on the executive attention system is consistent with Blair's predictions and highlights the importance of considering the contextual demands placed on young children's ability to frequently monitor and evaluate incoming stimuli. These explanations have roots in the cognitive literature (Ruff & Rothbart, 1996) and are supported by findings that children who have difficulty with attention often have poor reading and language skills (McGee, Partridge, Williams, & Silva, 1991; Tamis-LeMonda & Bornstein, 1989) , perhaps because difficulties in focusing on tasks or moving from task to task as needed interfere with both learning and completing tasks.
In support of Eisenberg et al.'s (2005) model and our predictions, there is evidence that the relation between EC and academic achievement is mediated by students' social functioning. The longitudinal associations between EC and quality of social functioning replicate a robust body of literature (see Rothbart & Bates, 2006 , for a review). Children's EC is believed to affect their social functioning by contributing to how emotion is modulated and how information is processed. When children are able to rein in their behavior and adhere to social standards, they are likely to avoid engaging in aversive or aggressive behaviors in social interactions and are more likely to act in socially appropriate ways.
The findings in this study support the hypothesis that part of the reason why children high in EC perform well in school is that they are relatively competent in terms of their social behavior. These data are consistent with cross-sectional findings that students' social competence partially mediates the associations between EC and grades and strengthen evidence that students' peer interactions are longitudinally related to their academic success (Welsh et al., 2001; Wentzel et al., 2009) . When children are low in EC and, as a consequence, are disruptive and engage in aggressive activities, they are likely to receive less substantial support from their peers, which in turn is likely to negatively impact their academic performance. This is especially noteworthy given that many models of instruction require students to engage in social interactions in small-group settings; students who experience difficulty in the peer domain are relatively unlikely to benefit from peer collaboration or cooperative learning groups.
The associations between social functioning and achievement contradict Duncan et al.'s (2007) finding that externalizing problems and social skills are not related to later academic achievement. The lack of correspondence between findings may stem from differences in when externalizing problems and social skills were assessed. Duncan et al. (2007) measured these constructs prior to school entry, and we obtained these data during the early elementary years. Perhaps disruptive behavior is more problematic for learning and achievement during this developmental period, in part because such behavior would be less normative than during the preschool period.
Strengths and Limitations
This investigation has several methodological strengths. First, data were obtained from multiple informants (children, their parents, and teachers), and we also gathered data using questionnaires and observations. Moreover, the teachers who served as reporters differed at all three assessments. Therefore, it is unlikely that the pattern of findings was inflated because of shared reporter or method variance. Second, in addition to documenting prospective associations between EC and achievement, we identified mechanisms that may underlie these relations. Third, we controlled for a number of potential covariates, and we examined whether SES, children's sex, or age moderated the hypothesized model. The lack of moderation suggests that this pattern can be generalized to children varying in SES, sex, and age. It is noteworthy that age was not a significant moderator. Students ranged in age from 55 to 97 months at T1 and 127 to 169 months age T3 (during which time they were in fifth to ninth grade), suggesting that similar processes operate across a range of development. Nevertheless, future work that more directly tests whether the hypothesized relations are similar for younger and older children is needed. Despite these strengths, there are key areas that could be improved in future research. First, the inclusion of indices of IQ in subsequent models would be valuable. It is possible that the magnitude of the relations between EC (or social functioning) and achievement would be reduced when IQ is in the model, but based on the extant literature it is very likely that relations would continue to be significant (Blair & Razza, 2007; Gottfried, 1990; Masten et al., 2005) . Second, the findings reported here are for a primarily Caucasian sample; based on other work with more diverse samples in press), we believe the processes will replicate cross-ethnically and cross-racially, but additional evidence is necessary before we are able to generalize the findings to other groups. Third, in future inquiries it would be quite valuable to consider reciprocal models. Hinshaw (1992) and others have argued that there are likely bidirectional relationships between externalizing problems and academic achievement. A better appreciation for how social functioning and academic achievement influence each other as children progress through early elementary school would provide a richer understanding of how to intervene and prevent further deterioration in the social and academic domains. Finally, there were some differences between families who completed data at all assessments (more than 75% of the families) and those who missed one or more assessments. Although we relied on the most current methods for imputing missing data, it would clearly be more advantageous to have obtained complete data. Finally, we could not control for grade point average at an earlier age to assess prediction of change in children's grade point average by EC and social functioning, which would have provided a stronger test of potential causal relations.
Notwithstanding these limitations, the pattern of findings presented here has educational implications. Our model highlights the value of considering students' social and emotional functioning in models of school success. There is mounting evidence that attentional abilities and inhibitory control ACADEMIC COMPETENCE can be improved via training experiences and interventions and that growth in these domains positively impacts academic success (Bierman, Nix, Greenberg, Blair, & Domitrovich, 2008; Diamond, Barnett, Thomas, & Munro, 2007; Domitrovich, Cortes, & Greenberg, 2007) . Based on the current findings, we believe a focused effort to improve EC is advantageous because growth in this area is likely to produce both social advantages (e.g., high levels of social competence and low levels of problem behaviors) and academic advantages. Many activities that can be used to improve self-regulation are relatively inexpensive or free and can be administered in the classroom. Given the many demands placed on teachers, it is likely that administrators need to provide clear messages supporting the modest amount of time needed to promote students' EC in order for teachers to engage in such activities.
